The current study seeks to extend this line of inquiry with a focus on Latino adults in the US national survey sample, with an expectation that among Latinos (as in the overall US adult population), the level of education will help account for recent OMHS activity. Nonetheless, an unknown is whether the education-OMHS association among Latinos is completely independent of a Latino preference for the English language, which has been used as an indicator of acculturation or ethnic identity, and instead deserves specific attention in OMHS disparities research. Thus, if online mental health services yield beneficial mental health outcomes, these services should be made available to Latinos who prefer (or only) speak Spanish. 2 For this reason, the proposed working conceptual model for research on Latinos and OMHS includes Spanish language preference as a potential determinant, in addition to educational attainment.
Even though family income level has not been salient as a correlate of OMHS use, some evidence suggests that treatment costs might help account for failure to seek formal specialty care (i.e., in lieu of OMHS).
1 Accordingly, the survey estimates address possibilities that treatment costs might account for unmet mental health services needs. Specifically, when no formal mental health services had been used, participants were asked to account for this apparently unmet need, and "cost of treatment" was one response option. As such, this research report on Latino adults in the USA will shed new light on these facets of mental and behavioral health services disparities.
By way of background for the present investigation, Latinos now constitute the largest ethnic minority group in the USA. 3 Although the overall health of the US population has improved over the last two decades, ethnic minority populations continue to experience a disproportionate burden of neuropsychiatric and general medical illnesses. 4, 5 Among Latinos, first-generation low-income immigrant families often face intense contextual challenges such as language barriers, high levels of work demands, limited access to social and health-care services, and social isolation. 6, 7 Historical exclusion and discrimination continue to prevent Latinos from accessing culturally relevant interventions that might buffer these contextual challenges and promote well-being. 8 Some health disparities experienced by Latinos can be traced to the "digital divide," consisting of limited access to and use of the internet to improve health and mental health care. 9 Strategic priority plans to address the digital divide are included in several US government action plans. 10 
Health Disparities and the Digital Divide
The Universal Service Fund (USF) was created by the US Federal Communications Commission in 1997 to "make basic telecommunications services accessible to the public at reasonable and affordable costs." 11 As a result, researchers have confirmed that adequate internet access is associated with increased utilization of physical and mental health services, improved quality of decision-making to prevent and manage disease, reduced anxiety, increased feelings of selfefficacy, and a more active patient role in the treatment process. 9, 11, 12 These benefits are particularly relevant if internet-based resources can be used to reduce health disparities experienced by ethnically diverse and underserved populations. 13, 14 Promoting the use of technology to improve the delivery of physical and mental health care in the USA has become a priority for the Department of Health and Human Services (HHS). Specifically, the 2004 HHS strategic plan on health information technology identifies information technology at the core of the agency's efforts to personalize health care (e.g., enhance informed consumer choices) and improve population health (e.g., accelerate dissemination of evidence). 15 Despite the multiple benefits associated with internet-based health promotion, its associated benefits continue to be beyond the reach of a vast majority of Latino populations. 14, 16 According to the Pew Research Center, the percentage of Latino adults who are internet users (73%) is similar to non-Latino blacks (74%) and lower than non-Latino whites (83%). 17 Specific factors account for these disparities in internet utilization. Specifically, 78% of English-dominant Latinos and 76% of bilingual Latinos use the internet, compared to only 32% of Spanish-dominant Latinos. With respect to education, 89% of Latinos with a college degree access the internet, compared to 70% of Latinos who have completed high school, and only 31% of Latinos without a high school degree (Fox 2007) . With respect to income, 39% of Latinos with an annual household income less than US$30,000 use the internet. Age also constitutes a significant predictor of internet utilization among Latinos as 67% of Latinos age 18-29 go online, compared to 61% age 30-41, 58% age 42-51, 46% age 52-60, 27% age 61-70, and only 17% age 71 and older. Finally, low socio-economic status (SES) constitutes a significant barrier for Latinos. Whereas 43% of white adults have home broadband connections, the percentage is reduced to only 29% for Latinos. Of Latinos who do not go online, 53% state lack of access as the main barrier for utilization. 2 In essence, the multiple barriers and challenges associated with the digital divide as experienced by Latinos in the USA constitutes "a paradox in internet health information technology because it is available to all; yet, for a large segment of the US population, it is not within reach." 16 
Mental Health Disparities Experienced by Latinos
In addition to disparities experienced through the digital divide, Latinos are less likely than nonLatino whites to access formal mental health services despite the fact that both groups experience similar rates of mental health problems. 17, 18 Furthermore, there is an increased occurrence of mental health and psychiatric disorders associated with Latinos' length of residence in the USA. Among Latinos, demand for mental health services is expected to increase. 19, 20 Factors associated with lower utilization of formal mental health services among Latinos include low SES, higher reliance on the general medical health-care sector (e.g., family medicine) than in specialty mental health care (e.g., psychiatry), and preference for utilizing multiple sources of care (e.g., folk healers, religious leaders) rather than one type of mental health professional (e.g., psychiatrists, psychologists). 17, 21 Of particular interest is the review of epidemiological studies on Latinos' mental health services conducted by Cabassa and colleagues, 20 who identified lower levels of mental health-care utilization among less acculturated Latinos resulting from cultural stigma associated with neuropsychiatric symptoms. Furthermore, barriers to access and lack of cultural competency in service delivery constitute additional barriers to adequate treatment. 21 
Purpose of the Study
The purpose of this study is to investigate online mental health support (OMHS) and helpseeking of Latino citizens living in US communities by estimating associations linking OMHS with a selection of individual and community variables. A specific focus is participation in online mental health support groups or chat rooms. In addition, analyses were conducted to examine the extent to which unmet mental health treatment needs among adults, including lack of access to formal services, are associated with key variables that are not frequently reported in the existing literature. For example, additional variables of interest in this study included stigma and confidentiality concerns, negative perceptions about treatment, and individual-level barriers (e.g., "seeking mental health treatment is inconvenient").
Analyses for this study are based entirely on data collected for the National Surveys of Drug Use and Health (NSDUH), [2004] [2005] [2006] [2007] [2008] [2009] [2010] . One important characteristic of the NSDUH is the fact that the survey allows respondents to identify specific factors that they believe have influenced their level of contact with the mental health system. 22 This exploratory study's findings should contribute to a knowledge base needed to enhance technological solutions in efforts to reduce mental health disparities experienced by US Latino populations. Furthermore, and based on the restrictions associated with the dataset utilized in this study, the terms OMHS in this investigation refers exclusively to internet support groups or chat rooms, excluding additional forms of OMHS.
Methods

Study population
The annual NSDUH surveys have a study population designated to encompass civilian, noninstitutionalized US residents age 12 and older, including residents of households as well as group quarters and homeless shelters. Its nationally representative samples are drawn using multi-stage area probability sampling for each of the 50 states in the USA and the District of Columbia, with an allowance for probability sampling of residents in multiple dwelling units sampled within the same census tracts and for probability sampling of multiple respondents within the same dwelling unit. These features of the "complex" sample design are taken into account via survey analysis weights and via use of the calculus for variance estimation, as described below.
The NSDUH sampling frame is based on lists of non-institutional residential dwelling units within primary sampling units in all geographic areas under study. The surveys exclude relatively small segments of the current US non-institutionalized population, such as homeless persons who do not reside in shelters, military personnel on active duty; residents of institutional group quarters such as prisons and psychiatric hospitals also are excluded. It is important to note that participation in the NSDUH is not restricted to drug users or to individuals with psychiatric or behavioral disorders. With the exceptions as just noted, all community-dwelling civilian residents are eligible to be sampled and to participate as survey respondents. Cognizant institutional review boards for human subject protection approve each year's NSDUH audio-enhanced computer-assisted selfinterview assessment protocol (United States 2012).
This research report's estimates are based on 39,630 Latino adult NSDUH participants during 2004 through 2010; 12-17 year olds are not asked OMHS survey items. Table 1 presents an overview of selected socio-demographic characteristics of these adult Latino survey participants, cross-classified by OMHS status, with unweighted numbers and subgroup proportions shown for the OMHS non-users and with unweighted numbers shown for the 95 OMHS users. As shown, a slight majority of OMHS non-users self-identified as female (52.7%) compared to those self-identified as male (47.1%). The majority of these participants were 18-25 years of age (56.2%), followed by 35-49 (18.5%), 26-34 (18.2%), and older than 50 years of age (7%). Approximately, 43% of these participants had annual income between US$20,000-US$49,999, followed by respondents with an annual income lower than US$20,000 (31.8%). Approximately, 24% of these participants had incomes higher than US$50,000. With regard to education, 36% of respondents had not earned a high school degree, followed by completion of high school (32.1%), some college education (22.4%), and a college graduate education (9.2%). Similar patterns were observed for OMHS users, with the exception of education as the highest number of OMHS respondents had some college education, followed by high school graduates, college graduates, and users with less than a high school degree.
Assessment
All participants have the option of completing the surveys in Spanish or English. As shown in Table 1 , roughly two thirds of these respondents chose the English language interview (68.8%), while a minority chose the Spanish language version (30.9%). The interview module containing standardized mental health service questions is positioned midway through the NSDUH assessment. Via this module, all adults are provided a list of alternative mental health treatment options (including online support) and asked to indicate if they used any of these services in the past 12 months. Participants confirming the use of at least one form of alternative treatment are then asked to indicate if they used an Internet support group or chat room in the past 12 months "for treatment, counseling, or support for problems with emotions, nerves, or mental health," which has been used as a primary response variable in analyses (coded "1" for OMHS activity and "0" for no activity).
All adult respondents are also asked if, in the past 12 months, there was any time when they needed mental health counseling or treatment but did not get it. Participants are then presented with a list of explanations as to why they did not receive needed counseling or treatment. The list includes economic barriers, stigma concerns, fear of negative consequences in the workplace, limited information about mental health-care providers, confidentiality concerns, health insurance limitations, and various contextual barriers (e.g., lack of transportation, childcare, etc.).
Standardized NSDUH items also assess socio-demographic characteristics of the type described in Table 1 . One community variable based on the US Census is added to the dataset-namely, population density of the area of residence. 
Statistical analysis
A standard "explore, analyze/estimate, explore" cycle started with Tukey-style box-and-whisker plots and other exploratory data analyses to shed light on underlying distributions of the variables of interest. The next step was to estimate bivariate associations between help-seeking via OMHS and each characteristic under study. A multiple logistic regression model was then specified to estimate covariate-adjusted OMHS associations, with survey analysis weights and variance estimation as described below. Separately, contingency table analyses for weighted proportions were estimated for each possible explanation given when participants did not make use of mental health treatment services; these estimates are stratified by the language version of the survey taken (English or Spanish).
In this work, precision was stressed and focus was placed on 95% confidence intervals (CI); p values served as an aid to interpretation. All weighted analyses were conducted using Stata version 11.0. Stata "svy" commands were used to account for the complex survey design, with standard NSDUH analysis weights (e.g., to account for variations in sample selection probabilities), with Taylor series linearization for variance estimates (i.e., to account for non-independent observations due to features of the multi-stage sampling plan) and with subpopulation commands used to restrict analyses to Latino adults. Table 1 presents unweighted numbers and proportions in a description of basic characteristics of the NSDUH study sample. The final column of Table 1 displays OMHS estimates for each subgroup under study. To illustrate, an estimated 13 per 10,000 adult Latino males had engaged in at least one online mental health support activity during the 12 months prior to the date of assessment; the corresponding estimate for adult Latino females is 11 per 10,000. Table 2 shows odds ratio estimates for the strength of association linking each subgroup with recent OMHS activity, where the null odds ratio equals 1.0 (OR=1.0). Accordingly, congruent with Table 1 's sex-specific proportions (13 per 10,000 for males; 11 per 10,000 for females), the estimate in the first row of Table 2 shows an OR of 0.9, with a 95% CI that entraps the null OR value of 1.0 (95% CI=0.3, 2.5). Table 2 shows no association linking either respondent income or location of residence with recent OMHS activity, but noteworthy patterns became apparent in relation to choice of the Spanish language version of the NSDUH interview, as well as level of educational attainment. As shown in Table 2 , Latino adults who chose the Spanish version of the assessment are less likely to seek online mental health social support, as indicated by an inverse odds ratio, with 95% CI that do not entrap the null OR (OR=0.2; 95% CI=0.1, 0.5; pG0.001). As compared to Latino adults who did not finish high school, those who earned a high school diploma but did not attend college were similar in their odds of OMHS activity, whereas those who had attended at least some college were more likely to have OMHS activity (OR=3.7; 95% CI=1.0, 13.1; p=0.04).
Results
Close inspection disclosed a previously undetected pattern involving the combination of Spanish language choice and the highest levels of education and motivated construction of a multiple logistic regression model to show occurrence of OMHS activity expressed as a function of age, sex, and sub-categories of participants formed by combining Spanish language choice with levels of education. This aggregate NSDUH sample of more than 39,000 Latino adults included some college-educated participants who chose the Spanish language interview, but none of these individuals had recent OMHS activity. This "sampling zero" in the dataset prompted us to treat this sub-category as a separate subpopulation and to re-estimate odds ratios with a reference subgroup consisting of Latino adults who had not attended college and who chose the English language version of the interview. Via this additional analysis focused on participants who chose the English language version, a statistically robust association was found indicating that college-educated Latinos (with or without a college degree) are more likely to have OMHS activity (OR=3.0; 95% CI=1.0, 9.2; data not shown in a table). Among those who had not attended college, choice of the Spanish language interview was not associated with OMHS activity (OR=0.4; 95% CI=0.4, 1.4; data not shown in a table).
In the NSDUH sample data on the topic of unmet need for mental health services, an unweighted total of 2,013 Latino adults were identified who had unmet mental health services needs. The majority of these respondents chose the English language interview version (n=1,733); only 280 chose the Spanish version. Only 95 out of 2,013 had recent online mental health support activity (G.04). With respect to mental health services other than OMHS, 121 people (6%) had been users of inpatient mental health services (95% CI=0.04, 0.08), 544 people (27%) had received outpatient consultations (95% CI=0.22, 0.31), and 684 (34%) had used prescribed medications for their mental health problems (95% CI=0.30, 0.39). These estimates are not shown in a table. adults with unmet mental health treatment needs cited not being able to afford the cost of treatment as a prohibitive factor. Interestingly, roughly 5% cited a lack of health coverage and roughly 10% cited an insufficient level of coverage as hindering factors. None of these proportions varied in relation to English versus Spanish interview choices. However, as indicated by the non-overlapping 95% confidence intervals reported in Table 3 , those taking the survey in English relative to those taking the survey in Spanish were more likely to be concerned about being committed or having to take medicine, that they did not want others to find out that they needed treatment, that they were worried about the effect treatment might have on job performance, and that they did not have the time. "Not knowing where to get services" is a prominent reason cited across all Latino respondents as a barrier to meeting their mental health treatment services needs. Table 4 shows a description of the occurrence of OMHS activity among Latinos with unmet needs for mental health treatment services, in the form of subgroup estimates for the proportion with recent OMHS activity. These results are exploratory due to the relatively small numerators for the proportions, which preclude the use of covariate-adjusted regression models to account for observed variations with sex and age. As shown in Table 4 , among Latinos with unmet needs, the Table 3 Weighted proportions (95% CI) of Latino adults citing specific reasons for unmet mental health treatment needs, stratified by choice of English versus Spanish language version of the interview men were more likely than the women to have recent OMHS activity, and with respect to age, the young adults age 26-34 were more likely to be OMHS active. Other noteworthy estimates indicate that OMHS activity is more frequent among individuals who chose the English language version of the interview and among those residing in larger metropolitan areas. The occurrence of recent OMHS activity is less common among Latinos with lower levels of education than Latinos with some college attendance or completion of a college degree (Table 4) .
Discussion
The main findings of this study may be summarized succinctly. First, Latino adults who chose the Spanish interview were less likely to have recent OMHS activity. Among Latinos who chose the English language version of the interview (often used as a marker of greater acculturation or assimilation within the USA), those who had attended at least some college were more likely to be OMHS active, irrespective of whether a college degree had been earned. With regard to unmet mental health needs and access to services, 40% of participants identified cost of treatment as a prohibitive factor for seeking mental health services, although this barrier did not necessarily refer to a lack of health insurance. Specific barriers for treatment were also identified based on the language version of the survey. Before detailed discussion of these results, important study limitations merit attention. First, within the large Latino sample, the subsample of OMHS-active adults turned out to be quite small, thwarting more detailed analyses. In addition, English versus Spanish language choice proved to be an essential control variable, leaving little room for detailed within-group comparisons (e.g., Mexican versus Cuban heritage or ethnic identification). In addition, the NSDUH is not designed for Latino research specifically. As such, the survey assessment lacks contextual variables that would help to analyze with more accuracy key life experiences pertinent to this population which might be studied in focused research on acculturation and acculturative stress. Finally, because the NSDUH only captures internet support group and chat room participation, alternative forms of OMHS are not identified in the survey (e.g., self-help searches).
Notwithstanding limitations such as these, these findings and exploratory estimates provide empirical evidence on health services disparities in the OMHS domain and barriers to mental health treatment among Latinos. With regard to OMHS, it may not be surprising that higher levels of achieved education predict increased likelihood of OMHS help-seeking. More probing research may discover that degree of acculturation, ability to network, and a sense of empowerment subserve this college-OMHS association. 12, 23 Educational achievement is likely to enhance access to computers and the internet, as discovered in past digital divide research on barriers affecting ethnically diverse populations. 11 Furthermore, limited literacy and inadequate computer training constitute important barriers among ethnic minority populations, including Latinos. 24 The discovery that Spanish-speaking Latinos were less likely to be OMHS help-seekers draws attention to past research on health services disparities in general, which has found evidence of disparities affecting Latino first-generation and low-income immigrants whose preferred language is Spanish. As previously stated, some health disparities experienced by Latinos can be traced to the "digital divide," which consists of limited access to and use of the internet to improve health and mental health care. 9 Although strategic priority plans to address the digital divide are included in several US government action plans, 10 important access barriers continue to prevent a large segment of Latinos in the USA from benefiting from online mental health services. 8 For example, in a study conducted with parents engaged in pediatric health-care screening services, 44% of Spanish-speaking parents had used computers to look for health or medical information, versus 60% of English-speaking parents.
14 When asked about their perceptions related to completing online pre-visit assessments, parents expressed concerns related to limited literacy, inability to use computers, lack of access to printers, and preferences for doing face-to-face or phone screenings. Thus, Latinos are affected by the digital divide based on language and literacy limitations, but also by key variables such as cultural preferences that privilege meaningful interpersonal relationships with service providers. 22, 25 Furthermore, despite the fact that only 5% of participants cited lack of health insurance as a major barrier to access mental health treatment, an appreciable proportion of participants described treatment costs as a major deterrent to access services, irrespective of English-Spanish language choice. Even with the Affordable Care Act in place, poverty may continue to play a role in the barriers to mental health treatment services, 26 if accessing services becomes prohibitive due to high deductibles, wide coverage exclusions, or high co-payments. 27 
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The This investigation provides insight on additional barriers to accessing mental health treatment based on the preferred language of respondents. For English-speaking participants, concerns referred to being committed or having to take medicine, not wanting others to know that they needed treatment, worrying about effects on their jobs, and not having enough time. These findings confirm that fear of stigma and mistrust of institutions constitute salient deterrents to seeking mental health treatment. 22 Thus, ethnic minorities may trust community clinics more than traditional health-care institutions based on the increased cultural resonance that community clinics are likely to offer. 26 As it has been noted in the literature, "coverage without adequate providers is unlikely to decrease service disparities." 28 Finally, the participants who completed the survey in Spanish are likely to be most affected by access-related issues such as not having enough money, inadequate health coverage, and not knowing where to go for services. These unsolved problems continue to highlight the need to promote effective policy aimed at addressing Latino health disparities as previously outlined in the 2002 landmark report by the Institute of Medicine (IOM), Unequal Treatment: Confronting Racial and Ethnic Disparities in Health Care. 4 Specifically, policy is highly needed in order for providers to engage in efforts to promote health and mental services among Latinos by considering the important limitations that this population experiences such as limited access, language and financial barriers, and inadequate health coverage. As a transformative health-care reform is being promoted with the Affordable Care Act, it is essential for service providers to acknowledge that "referral" to online health and mental services is not sufficient. Rather, policy is necessary to ensure that health and mental health-care providers take into consideration for service provision, the multiple barriers commonly experienced by Latino populations, as they were documented in this survey. The need to address these pressing health disparities is urgent as findings from this exploratory OMHS project confirm the enduring nature of these unsolved problems.
Implications for behavioral health
Findings from this investigation have relevant behavioral health implications. First, despite recent advances in technology-related health-care services and delivery, current data indicate that health-care disparities continue to seriously affect Latino populations, particularly if they experience poverty and limited education. In this study, Spanish-speaking participants were identified as the Latino subgroup with the highest barriers to access mental health services as well as OMHS. In addition, regardless of the potential benefits associated with the recently approved health-care reform, factors such as cost of treatment, confidentiality concerns, stigma, and accessibility continue to be major barriers to Latinos seeking to access mental health care. Thus, it will be critical to monitor in the upcoming implementation of the health-care reform, the extent to which these barriers are effectively addressed. Finally, although the use of technology has been identified by the federal government for over two decades as a key alternative to improve the delivery of physical and mental health care in the USA, Latinos and particularly Spanish-speaking Latinos, experience disproportionate disparities that prevent them from receiving the benefits associated with OMHS. Addressing this issue in all facets of health-care delivery (e.g., prevention, treatment adherence) should become a top priority among health-care organizations as the transition to electronic means of health-care delivery is becoming a standard practice in the nation.
